Introduction
It is estimated in various studies that the overall prevalence of epilepsy in India is 5.59-10 per 1000. [1] [2] [3] New onset epilepsy has a good prognosis, only 10-20% of the patients develop medically intractable epilepsy (MIE). 4, 5 Studies have shown that addition of a second anti convulsant drug in patients with intractable epilepsy, controls seizures in an additional 10-25% of cases with chances of increased toxicity. Different risk factors have been associated with intractable epilepsy. Berg et al. 6 reported a history status epilepticus, infantile spasms, neonatal seizures, microcephaly to be associated with MIE. Kwan and Brodie 7 found patients having many seizures before treatment and inadequate response to initial treatment are likely to have refractory epilepsy. Similarly Kwong et al. 8 observed abnormal neurologic status and early breakthrough attacks after treatment initiation were predictors of MIE. Gururaj et al. 9 in their study population reported that developmental delay, neurological deficits, high frequency of seizures at onset and an abnormal brain imaging were associated with intractability. An earlier study done in the pediatric population in India by Singhvi et al. 10 found neuro infections to be a leading cause of intractable epilepsy. However, the magnitude of MIE in India is unknown. Whether this can be predicted early on in the evolution of epilepsy is unknown and there is limited data available specifically addressing the risk factors and predictors associated with medically refractoriness. Besides, predictors of intractable epilepsy in an Indian population may be different in view of different etiologies in India compared to a developed country. Early identification of patients who are at high risk of developing intractable epilepsy would be essential in parental counseling and selecting patients for more intensive investigations and treatment for example early consideration of surgery and to prevent toxicity from a overdose and costs of AED, and useless poly therapy. It would be especially useful in a resource poor setting where a small number of neurologists deal with both pediatric and adult epilepsy patients and there exists a large treatment gap both medical and surgical. We therefore conducted this study in the realistic setting of this mixed population aiming to find early predictors of MIE.
Subject and methods
The present prospective case-control study was undertaken at a tertiary referral centre in India Both cases and controls had a regular three monthly follow up in the respective outpatient clinics.
The patients were recruited by UPP, MT and MVPS based on the inclusion and exclusion criteria. There were monthly consensus meeting amongst the assessors. Patients and their families were interviewed and relevant records relating to the patient's illness were reviewed. The following data was obtained in a structured questionnaire, age of onset of unprovoked seizure, initial seizure type, number of seizures at baseline before start of treatment, and onset seizure frequency (first one year), present seizure frequency, longest seizure free interval and details of AEDs and response to first AED, any history of status epilepticus (SE) before or as a part of presentation, febrile convulsion, perinatal insult, 12 delayed mile stones, head trauma or any family history of seizure disorder.
Other clinical parameters included mental retardation (defined as IQ of less than 70) or behavioral abnormality, focal motor deficits and neuroimaging. Computed tomography was done in all patients, epilepsy protocol magnetic resonance imaging was performed in all patients with MIE. Previous relevant medical records were reviewed and additional studies were carried out as clinically indicated EEG, VEEG, Interictal and Ictal SPECT (SISCOSIctal and Interictal SPECT subtraction). The syndromic diagnosis was made according to the revised classification by ILAE, 1989.
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Cases and controls were classified according to the risk factors and clinical features in each group as well as epilepsy syndromes. Ethical clearance was taken from Institutional Ethical Committee. The study was conducted after taking written informed consent from all patients, explaining the nature and need of the information.
Statistical analysis
We used chi square test for comparison of categorical data and Mann-Whitney test for comparison of non parametric continuous data. Odds ratios (OR) and 95% confidence interval were calculated. Potential interaction between factors was examined by logistic regression method. Statistical calculations were performed with use of SPSS software (version 16). A P value of <0.05 was considered significant.
Results
This case-control study was conducted from August 2006 to December 2008. 200 patients of intractable epilepsy (case) and 200 patients of well controlled epilepsy conforming to eligibility criteria were included in this study.
A comparison of intractable and well controlled groups showed several differences ( Table 1) . Age of onset varied from 1 year to 55 years and majority of patients in the intractable group had onset of seizures before the age of 14 years. Most of the cases and controls were males (71% and 64% respectively). This is due to the socio cultural referral bias of families of giving better medical attention to male subjects. In intractable group 83% of patients had partial seizures, 7% had a generalized onset, 6.5% had myoclonic seizure at onset and 3.5% had presented with multiple seizure types, where as in the well controlled group 56.5% patients presented with partial seizures, generalized seizure was the clinical presentation in 30.5% patients, and 12.5% patients had myoclonic seizures as the initial presentation. Status epilepticus was seen in 7% of patients in the intractable epilepsy group and 2.5% in patients with good control. History of delayed mile stones was found in 18% of patients of intractable epilepsy and only 1% in well controlled group, similarly history of perinatal insult was found in 23% of patients. 10% of patients of intractable group had history of febrile seizure where as only 2.5% patients of control had febrile seizures. More than 90% patients in the well controlled group had favorable response to first AED where as only 10% of the intractable group had reported initial favorable response to first AED. Abnormal brain imaging was seen in 79% of the patients in intractable group and only 39% of the patients in well control group. Post infectious causes, predominantly neurocysticercosis (NCC) were associated in 13% of the intractable group. 83% of the patients of intractable group had history of high seizure frequency (more than one per month) in their initial two years of onset of seizures where as only 25% of patients in the well control group had a frequency of more than one per month. However family history of seizures, history of head trauma and behavioral disorders were not found to be significantly different between the two groups. The present study is tertiary care hospital-based wherein independent predictors of intractability showed strong univariate association between the age of onset before the age of 14 yrs, high initial seizure frequency, partial seizure types, presence of neurological deficits, perinatal insult, history of status epilepticus, febrile convulsions, history of delayed mile stones, febrile encephalopathy, non response to first AEDs and presence of known radiological epileptogenic structural lesions (Table 2) . These variables were factored for multivariate analysis.
The cases and controls were categorized according to the ILAE, 1989 classification, 13 and further subdivided into age groups of <14 years and !14 years. The maximum numbers of patients were 1%) ) was significantly more in the pediatric intractable group as compared to the well controlled group (6/89 (6.7%)) (P < 0.001) ( Table 3) . Amongst generalized epilepsy syndromes, the cryptogenic or symptomatic patients were present only in the MIE group, both in pediatric and adult population (Table 3) . On multivariate analysis significant predictors of intractability were radiological evidence of structural cerebral abnormality (OR 20.47), Non response to first AED (OR 19.21), delayed mile stones (OR 9.09), high initial seizure frequency of more than one per month (OR 6.71), partial seizure type (OR 6.27), age of onset before fourteen years (OR 3.09) and febrile convulsion (OR 5.66) ( Table 4) .
We further did multivariate analysis for the predictors based on the age group of the patients, to see whether they were any different in pediatric and adult population (Tables 5 and 6 ). In patients less than 14 years of age, all factors except presence of febrile seizures were significant. In patients !14 years of age, delayed milestones further dropped its significance on multivariate analysis. Thus the predictors were not very different in the pediatric and adult population.
Discussion
Determining the prognosis of patients when they first present with epilepsy is a difficult task. MIE patients are more prone to drug toxicity resulting from poly pharmacy and are risk of Our study shows that presence of a known epileptogenic structural lesion is the most important predictor of intractable epilepsy. The most common radiological features in the intractable group were known epileptogenic structural abnormalities such as (Mesial Temporal Sclerosis (MTS), Dysembryoplastic Neuroepithelial Tumor (DNET), and perinatal hypoxic ischemic brain injuries). Post infectious causes, predominantly NCC were seen in 13% of the intractable group. Earlier studies conducted in a tertiary centre in India by Singhvi et al. 10 also had similar observation. Single CT enhancing lesions and neurocysticercosis together accounted for 67% of the provoking factors of acute symptomatic seizures in another study conducted in India. 14 The study illustrated that the etiological spectrum of acute symptomatic seizures in this part of the world is different from that described from developed countries and central nervous system (CNS) infections account for a significant number of cases. However it did not answer how many of such patients had MIE. Ohtsuka et al. 15 reported CNS infection as the most characteristic finding of underlying cause in localization related epilepsy. Some studies 7,9,10 have reported remote symptomatic epilepsy was most important cause associated with intractability. A number of other studies have also reported association of structural cerebral abnormality with intractability as observed in our study. 16, 17 Non response to the first antiepileptic drug is the second most important prognostic factor in our study. A number of studies demonstrated that early response to therapy confers a favorable prognosis. 18, 19 Patients who have many seizures before therapy or who have an inadequate response to initial treatment with antiepileptic drugs are likely to have refractory epilepsy. Failure of the first AED trial accurately predicts refractory temporal lobe epilepsy (TLE) at two years after onset, based on retrospective cohort data in children. 20 Initial seizure frequency was identified to be a significant prognostic factor in our study as well. Almost one quarter of our intractable seizure group had daily seizures and most of them had more than one seizure per month and very few had less than one seizure per month. Sillanpä ä 19 in a follow up study for 30 years had similar observations. Shinnar et al. 21 reported that in children with two seizures, an interval of less than 6 months between the seizures was predictive of having multiple seizures In a recent study, a model comprising three variables (etiology, age at onset of epilepsy and number of seizures during the first 6 months after diagnosis) has tried to classify patients in groups with low, intermediate and high risk of refractory epilepsy. 22 We observed that febrile seizures were an independent factor for intractable seizures. The association between febrile seizures and seizure intractability is controversial. Kwong et al. 8 found it as significant on multivariate but not in univariate analysis. There are studies that did not find febrile seizures to be associated with seizure outcome. 23 Berg et al. 24 even observed a slightly protective association between febrile seizures and intractability. However Camfield et al. 25 observed that prolonged febrile seizures were associated with intractable epilepsy. Our study shows that febrile seizures do contribute to intractability, although the characteristics like prolonged or atypical febrile seizures were not studied. This factor also looses significance when patients are categorized according to age groups. The correlation between the presence of developmental delay and poor outcome may represent widespread, albeit subtle, cortical structural abnormalities. Such a theory may also underlie the more intractable cases of cryptogenic epilepsies and the large proportion of patients with associated co-morbid conditions.
In accordance with other authors 7, 10, 26 we observed that early age at onset was an influential predictor on univariate analysis and it was retained in multivariate analysis. Early age of onset was observed frequently in the remote symptomatic group and those who were neurologically abnormal. Berg et al. 6 also reported that the predictive value of age appeared throughout the whole age range in their study population. Partial seizure type was found to be independent predictor of intractability in our study. Mattson et al. 27 observed poor seizure control in patients with partial seizures as compared to generalized seizure after one year of treatment. However there are studies which found that generalized and myoclonic seizures have the worst outcome 6, 28, 29 and also some who did not find seizure type as a predictor of intractability. 30, 31 This study did not identify catastrophic epilepsy syndromes as the patients were classified according to seizure type. When the patients were categorized according to epilepsy syndromes and further into pediatric and adult groups, the significant findings were that a high number MIE patients of pediatric age group suffered from symptomatic localization related epilepsy and the cryptogenic or symptomatic generalized epilepsy was found in both pediatric and adult patients with MIE. This further points out toward the large treatment gap in our population.
The present study was conducted in a tertiary care hospital, where cases of intractable epilepsy are often referred for evaluation as this is the major centre performing epilepsy surgeries in Northern India. 32 The limitation is that the study population may not be truly representative of the population considered however most difficult to control epilepsies in Northern India eventually get referred to our centre due to disparity of resources. One concern in case-control studies is that ascertaining a history of various risk factors will be different in cases and controls because of recall or related biases. Although we recorded information prospectively but the information recorded could suffer from recall bias. Our study suggests that the risk of developing intractable epilepsy may be predicted, to some extent, at an early course of illness when structural neuroradiological abnormality in the brain, non response to initial antiepileptic drugs, partial seizures types, high initial seizure frequency, early onset of seizures and a history of developmental delay seem to be consistent predictors of intractability.
Our findings offer support for the hypothesis that some patients may have refractory epilepsy from the beginning rather than evolve over time, since the clinical characteristics of intractable epilepsy are apparent early in the course of disease and such patients are more likely to have underlying structural cerebral abnormalities.
Our observations would be useful in selecting patients for intensive investigations early in their clinical course for a possible surgical treatable cause; proper parental counseling and prevention of toxicity from an overdose of antiepileptic drugs and useless polytherapy can be minimized, in a country like India where a large treatment gap exists.
